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 摘 要  
I 
摘  要 
过渡金属配合物因其在有机反应中表现出独特的反应性和高效的催化活性，
而受到越来越多关注，过渡金属配合物参与的 C-C 键及 C-H 键活化也是目前








OsHCl(PPh3)3 在与 2-乙酰基吡啶反应时，能够通过活化乙酰基上的 sp3 C-H 键，
促成其偶联并进一步生成脱氢产物，进而得到一种双中心的化合物，两个[Os]
中心通过(E)-1,4-二-(-2 吡啶基)-丁-2-烯-1,4-二酮基团桥连起来。作为对比，
OsHCl(PPh3)3 与 2，6-二乙酰吡啶反应时，则是活化吡啶环上的 sp2 C-H 键，形
成环金属化产物。然而，OsHCl(PPh3)3 与 3-乙酰吡啶或 4-乙酰吡啶反应时，无
论是在室温还是高温条件下，都只能得到吡啶配位到[Os]上的简单化合物，没有
发生 C-H 键活化反应。 
第二章对一锅法合成 α,β-不饱和亚胺进行了方法学研究。在制备亚胺用于
C-H 键活化的研究中，意外发现通过控制反应条件，以胺和脂肪醛为原料，可以
一锅法高立体选择性合成 E 型 α,β-不饱和亚胺，与一般合成 α,β-不饱和亚胺方法
不同的是后者通常须先合成 α,β-不饱和醛，再与胺反应制得 α,β-不饱和亚胺，机
理研究表明，胺与醛首先生成普通亚胺，接着该亚胺再与醛进一步发生类似 


















 摘 要  
II 
C(vinyl)-C(carbonyl))因为羰基的吸电子影响而被活化，并因为生成含金属的六元
环中间体而进一步得到弱化, 并 终得到 C-C 键断裂产物。


































Due to the unique and efficient catalytic activity in organic reactions, transition 
metal complexes have attracted great attention. Transition metal mediated C-C bond 
and C-H bond activation has now become one of the most active areas. C-H bond 
activation reaction involving transition metals in homogeneous solution has been 
studied as early as 1960s, impressive progress has been made in the past decades. The 
research work in this thesis is mainly focused on C-H bond activation involving 
transition metal compounds in homogeneous system. During the course of  
preparation of the substrates, a convenient way to synthesize α, β-unsaturated imines 
has been developed, from which (E)-α, β-unsaturated imines can be synthesized 
highly stereoselectively in a one-pot reaction. In addition, an unexpected example of 
C-C bond cleavage promoted by transition metal is also discovered and the reaction 
conditions is optimized. 
In the first chapter of this dissertation, the reactions of OsHCl(PPh3)3 with 
pyridine derivatives bearing acetyl substituent in different positions has been 
investigated systematically. It was found that OsHCl(PPh3)3 could initiate the sp3 
C-H bond activation of the acetyl group, which then followed by dehydrogenative 
coupling to give a dimeric complex with two osmium center bridged by 
(E)-1,4-di(pyridin-2-yl)but-2-ene-1,4-dione. In contrast, the reaction of 
OsHCl(PPh3)3 with 2,6- diacetyl pyridine led to the formation of a cyclometallated 
product via sp2 C-H bond activation of the pyridine ring. While in the reactions of 
OsHCl(PPh3)3 with 3-acetylpyridine or 4-acetylpyridine, only simple coordination of 
the the pyridine to osmium have been observed either at room temperature or high 
temperature. 
In the second chapter, we investigated the synthetic methodology for the 
preparation of (E)-α, β-unsaturated imines. During the preparation of imines for the 
study of C-H bond activation, we found a convenient method to synthesize α, 
β-unsaturated imines highly stereoselectively from amine and aldehydes in a one-pot 
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